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A sing le learning theory wh ich will 
function as an effective predictor of 







by Francis M. Dwyer 
The decade o f the 1970s ended with expenditures for 
audio vi sual equipment and materials exceeding the $3 bil· 
lion per year level. With the introduction and implementa· 
tl
on 
of microcomputers, video disc, satellite and laser 
communications, cable television, etc ., and the software 
to be developed for use in these electronic delivery sys· 
terns, expenditures for audio visual eQuipment and soft· 
ware materials will reach astronomical proporlions In the 
decade of the 1980s. Within the varied instructional strate· 
gies the use of the visual medium has been optimized, pre· 
su
mably 
to assist learners in acquiring, storing, transmit· 
t ing and applying information. . 
Despite the widespread acceptance and use of visual 
materials for instr ucti onal purposes, surprisingly lit tle is 
known relative to the instructional ef fectiveness of di ffer· 
ent types of vis ualized materials, both from the standpoint 
of how learn ers eact to variations in the amount and kinds 
of stimulation contained within the various types of visual 
delivery systems and how visuals di ffering in amounts of 
realis tic detail influence learner achievement of different 
educati onal objectives. Consequently, diff iculty has been 
experienced in designing visualization that will function 
effectively In Increasing learner information acquisition of 
designated eductlonal objectives. Th is fact Is evidenced 
by the large number of experimental studies reviewed by 
Stickel! (1963). Chu & Schramm (1967) and Maclennan 
& Reid (1967), which indicated that the use of visually me· 
dialed Instr uction In many cases resulted in no significant 
increases In student lea rning when compared with con· 
ventional types of instruction. 
Francis M. Dwyer is professor of education In In· 
structlonal systems at Pennsylvania State Univer· 
slty. 
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Research on visualized instruction 
Theorizing and ph ilosophizing about the advantages 
of visualized instruction and how learners interact, pro· 
cess, store and retrieve visually acquired information are 
useful in establishing general structures which can be 
used to provide a focus for exploration; however, it is only 
through experimental research that actual cause and ef· 
feet relationships can be estab lished among variab les. 
Why then is there a scarcity of guidelines for the design 
and use of visualized materials, since there is certainly no 
scarcity of experimental research associated with visu-
alized instruction? 
An inspection of the experimental research relating 
to visualized instruction revea ls that much of the re· 
search, in addition to suffering from many of the threats to 
internal validity identified by Campbell and Stanley (1963), 
has additional problems. These problems tend further to 
complicate data interpretation and frustrate any attempts 
to derive broad generalizations useful to practitioners in 
the classroom. Follo wing is a sampling of the types o f 
complications found in many of the experimental studies: 
(a) lack o f hypotheses or predictions based on theory, 
(b) the use of content material far removed from that 
which is commonly taught In the schools, {c) failure !.) 
identity specif ically the type of educational objectives to 
be achieved by the learners, {d) failure to describe properly 
the type of visualization used In the study or how it was 
used-whether it was related or redundant to the ver· 
bal/ oral information it was designed to complement and 
(e) failure to specify for how long learners were permitted 
to view or interact with the visualize d instruction and how 
long of a t ime span exi sted between when learners re· 
ceived the instruc tion and when they were tested. 
Program of Systematic Evaluation 
In response to the apparent lack of information about 
how to design and/or use visua: materials, the Program of 
Systematic Evaluation cf variables associated with visual 
learning was Ini tiated at The Pennsylvania State University 
in 1965. Since i ts inception over one hundred experomen· 
tal studies involving over 40,000 students have been con· 
ducted by the author and h is colleagues. Research in this 
program has focused specifically on the instructional el· 
fects of visualization In the teaching-learning process-
where visualized instruction has been presented in a vari· 
ety of formats: television, synchronized sllde·audiotaped 
instruction, visual ized programmed Instructio n, regular 
textbook type of instruction (visualize d, etc.). The results 
from these studies indicate that the use of visual materi· 
als to complement oral/print Instruction can be a powG~ful 
strategy to increase student informallon acqulsl ll!'.in; how· 
ever, if visuals are used inappropriately and for t\:le wrong 
types of educational objectives, Instruction with visuals Is 
no more effective than the same Instruction without vi · 
suals. 
In general the research has Indicated that effective· 
ness and efficiency in vis ualized Instr uctio n are primarily 
dependent upon (a) the amount of realistic detai l con· 
tained in the visua lization used, (b) the method by which 
the visualized instruction is presented to learn ers (ext er· 
nal ly paced vs. sel f·paced), (c) learner characteristics, i:e., 
Inte lligenc e, prior knowledge in the content area, reading 
and/or oral comprehension level , etc., (d) the type of edu· 
cational objectives to be achieved by the learners, (e) the 
technique(s) used to focus learner attention on the essen· 
tlal Instructional charac teristics in the visualized mate· 
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rials, e.g., cues such as questions, arrows, motion, var· 
bal/visual feedback, overt/covert responses, etc., and (I) 
the type of test format employed to assess learner infor· 
mation acquisition, e.g., for certain types of educational 
objectives visual tests have been found to provide more 
valid assessments of the amount of information learners 
acquire from visualized Instruction than verbal tests. In 
thi s respect effective visualize d instruction (and learning) 
must be approached not as an Isolated phenomena, but as 
an Interrelated constituen t process operating at varying 
levels of complexity-t he elements of which acquire sig· 
nllicance only in the context In which they are used. 
Research Findings 
Following is a sampling of specific conclusions ob· 
tained in the Program ol Systematic Evaluation (Dwyer, 
1978): 
1. The use of visuals specillcally designed to comple· 
ment oral and printed instruction does not automat· 
lcally Improve student achievement. For example, 
when visualization is used to Illustr ate basic terminol· 
ogy (e.g., screwdriver, carburetor, baseball' bat, etc.) lor 
which students already possess meaningf ul examples, 
then the use of visualization Is superfluous . Similarly, 
when visualization is used to complement already 
complicated material, very little additional learning is 
achieved. In general, a major portion of a student's 
learning results from either oral or printed instruc· 
lion-both are sequential and orderly in nature. When 
visualization accompanies complicated content, stu· 
dents have a tendency to scan all of the visualization 
Immediately. Since students are not adept in switch· 
Ing back and forth from the oral/printed to visual chan· 
net as the crucial cues are described in the respective 
channels, a certain amount of frustration occurs caus· 
Ing the student to block out the less familiar comm uni· 
cation channel (the visual) and concentrate more in· 
tenlly on the more familiar (the oral or printed). 
However, when students are required to be able to 
demonstrate by identification or drawings: (a) a knowf. 
edge of the location and Interrelationships among 
parts or positions inherent In the content, (b) a recol· 
lectlon of specific patterns or functions, (c) the abi lity 
to produce (via drawings) content relationships (e.g .. 
drawing and positioning correctly the primary parts ol 
an automobile engine, a carburetor, etc.), the use or 
visualized Instruction has been found to be signill· 
cantly more effective than Instruction without visuali · 
zation. 
2. The type of visual illustrations most effective in trans-
mitting information is dependent upon the type of in· 
formation to be transmitted. For the types of educa· 
tional objectives Qdentification and drawing) where 
visualization helps improve student achievement, sim· 
pie line drawings have been found to be the most ef· 
fective type of visualizati on. In general, the least effec· 
t lve type is the more rea listi c i llustration. Apparently, 
the add itional stimuli contained in the realist ic draw· 
lngs and photographs may, by distracting students' at· 
tenlion, interfere with the Information being trans· 
milted. ft seems that realistic Illustrations and photo· 
graphs can be esthetically pleasing and very effective 
in acquainting a learner with reallly but are limited tor 
Instructional purposes unless the learners are some· 
what familiar with the material being presented or are 
experienced In learning from visual materials. 
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3. Identical visual illustrations are not equally effective 
when used for externally paced and self-paced lnstruc· 
lion. The effectiveness of a particular type of visual in 
promoting student learning depends on the amount of 
time students are permitted to interact with the visual· 
ized instruction. 
In general, tor students receiving externally paced 
instruction, the simple line drawings have been found 
to be most effective; lor students receiving sell -paced 
Instruction, the more realistic detailed, shaded draw· 
lngs are most effective. 
Students participating in externally paced instruc· 
tion (slide/audiotape, television) view their respective 
instruction tor equal amounts of time. The process of 
identification and discrimination is time consuming; 
the more intricate the visual stlmuli, the longer it takes 
for the student to Identify and absorb the information. 
The more realistic illustrations contain more informa· 
lion than the less rea listic, but the students apparently 
do not have suffic ient time to take full advantage o f the 
additional information provided. It may be that rea listic 
illustrations containing much information are not use· 
fui when students are not given adequate time to scan 
and interact with the Information. 
The effectiveness of the more realistic presenta· 
lions in self.paced instruction may be explained by the 
tact that students are permitted to spend as much lime 
as they wish in absorbing as much information as nee· 
essary to complete their understanding. The less real· 
lstic illustrations possess less detail and are, there· 
fore, limited in the amount of information they can 
transmit, regardless of how long the students are per· 
mitted to study them. 
4. For students in differing grade levels , the same visuals 
are not always equally effective. A student's ability to 
profit from visualized Instruction is related to his Intel· 
ligence, reading comprehension level, and background 
knowledge in the area. This does not mean, however, 
that special or different types of visualized materials 
have to be used lor each grade level. Fortunately, iden· 
tical types of visualized materials often are effective 
tor specific educational objectives across several grade 
revels. 
5. For specific students and tor specific educational ob· 
jectives, the use of color In certain types of visuals ap· 
pears to aid in improving student achievement. For 
other educational objectives, however, the effec tive-
ness may not be enough to justify the added cost of 
color. Often the realistic detail in the visuals is accen· 
tuated by color; thus, the students are better able to 
make the appropriate distinctions to obtain the neces· 
sary Information. Color may make the visuals more at· 
tractive to students, who might pay closer attention as 
a result. 
6. Student perceptions o f the value of different types of 
visual i llustrations are not valid assessments of In· 
structional effectiveness; that is, esthetically pleas ing 
visuals may not be of great instructional value. 
7. The realism continuum tor visual lllustratlons is not 
always an effective predictor of learning. An increase 
In the amount of realistic detail contained in an illus· 
tration will not necessarily produce a corresponding 
increase in the.amount of information assimilated. 
8. Boys and girls In the same grade leve l (high school) 
learn equally well from identical types of visual illustra· 
Educational Considerations 
2
Educational Considerations, Vol. 10, No. 2 [1983], Art. 5
https://newprairiepress.org/edconsiderations/vol10/iss2/5
DOI: 10.4148/0146-9282.1795
lions when they are used to complement oral lnstruc· 
tion. 
9. Identical visual Illustrations are not equally effective In 
facllltatlng the achievement of students possessing 
different levels of entering behavior (prior knowledge 
In a content area). 
10. Merely increasing the size of instructional i llustrations 
by projecting them on larger viewing areas does not 
automatically improve their effectiveness. 
Summary & Conclusions 
Result s from studies conducted in the Program of 
Systemati c Evaluation are making significant con tr lbu· 
lio
ns 
to the development o f a comprehensive understand-
ing o f the Instructional poten tial inherent in different 
types of visualization. However, because there are so 
many variables associated with the learning process and 
because most of these variables are continuous rather 
than discrete In nature, it is doubtful whether the develop· 
ment of a single learning theory which will function as an 
effective predictor of visual learning will ever be possible. 
The results of experimental research are usually pre· 
sented in the lorm of abstract theoretical statements, prln· 
ciples having varied ranges of generality or appllcablllty 
and points ol view. For the practitioner these "guidelines" 
may be conceptualized as a skeleton framework for guid-
ing the operational management of instructional sys· 
tems- lncludlng producing and selecting modes and me-
dia for presentation and/or distribution and finally assess-
ing the effects. 
The building ol skeletal frameworks is the principal 
function of good research, but experimental research can· 
not alone clothe the skeleton with llvlng ti ssue. This latt er 
responsibility Is the job of the practi tioner-the writer, 
producer, Instructional developer, etc. In the behavioral 
sciences research cannot be expected to yield precise 
Spring, 1983 
and complete formulas or prescriptions for the effect ive 
use of visualization in the teaching-learning process, nor 
can research yield results which will apply directly and 
precisely to the enormous range of situations and require-
ments for all kinds of learning objectives, modes or for-
mats and media. 
Similarly, it is to be expected that research on the in· 
structional effect of visualization will be an ongoing pro-
cess. The skeletal framework of results grow and change. 
Sometimes results are additive; at other times they are 
conflictive. Problems are rarely solved completely, and for 
each one that is investigated, new ones are discovered for 
solution. We can hope lhat as Intensive systematic re· 
search in the area of visualized Instruction continues to 
make worthwhile contributions, the body o f useable re · 
suits will be systematically implemented by practitioners, 
in a variety of different circumstances so as to determine 
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